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Introduction
Quantum dot (QD) structures elaborated by Stranki-Krastanov (SK) method have demonstrated a large potential in optoelectronic devices [1] . Considerable efforts have been devoted to understand and to control the formation of InAs QDs on GaAs substrates. Devices with some of the improved performances predicted for QD such QD laser with very low threshold current density have been reported in this material system. [2, 3] However (In,Ga)As/GaAs QDs emitting at wavelength longer than 1.4 µm with a good optical efficiency appear today difficult to achieve [4] . InAs QDs grown on InP substrates have been proposed for longer wavelength emission [5] .
They can emit at wavelengths around 1.55 µm which correspond to the minimum of optical fiber absorption and which are widely used in long haul optical telecom.
However, between the InAs and InP lattices, the mismatch is the half of the lattice mismatch existing between InAs and GaAs and the InAs nanostructure formation is drastically changed. For example, the deposit of few monolayers (ML) of InAs on InP (100) surfaces by molecular beam epitaxy (MBE) leads to the formation of modulated quantum wells, quantum wires or quantum dash as a function of growth conditions or more subtle changes such as buffer layer growth method [6] [7] [8] . Many studies have been performed on the effect of growth conditions on the nanostructures formed on InP (100). Few authors have pointed out the major role played by the buffer layer nature on the QD structural properties. Despite these efforts up to now, QDs in high density with large separation between electronic levels have been not achieved by MBE on InP (100) substrates.
Deposition on high index surfaces such as (311)B allow the formation of a high density of small QDs on InP substrates [9] . Already, devices with improved performance have been achieved on such substrates [10, 11] . However, the effect of the growth conditions on the QD size and QD density have been not yet extensively investigated on the high index InP substrate. Especially, extensive study on the formation of QDs on (Al,Ga,In)As alloys lattice matched on InP has been not reported. In this paper the structural characteristic evolutions induced by the composition of the alloy buffer layer, by the amount of InAs deposited, and by the As Pressure have been studied. 
Results and discussion
On Fig.1 substrates respectively [7, 12] . It has been related to lower In diffusion on Al rich surface which favours the formation of smaller island in higher density on Al rich surface.
Smaller islands present higher electronic confinement effect and therefore should present a more like QD behaviour. Therefore, in the following we focus our study on islands formed on AlInAs. AFM images for various amount of InAs deposited on AlInAs are shown in Fig. 2(a-c) and results from statistical treatments of the images are reported in Fig. 2(d) . . Therefore, as reported previously for QDs formed on GaInAsP alloys, a drastic reduction of size and density increase is observed when the As BEP is reduced [16] . The mechanism at the origin of the size reduction is still unclear. For InAs QDs formed on (100) GaAs surface an increase of the island size is observed for lower arsenic pressure. This trend has been related to indium diffusion length changes when varying the arsenic pressures. We assume that such small value is related to the indium floating layer existing at the top of the AlInAs buffer layer due to the segregation phenomenon.
Changes of the As pressure during the QDs formation result in drastic evolution of the QDs density and size. At the contrary, the As pressure during the growth of the buffer layer seems to have, in the range of BEP studied, only small effects on the QD formation. In conclusion the control of the QD growth parameter provides straightforward means to tailor the size and density on QDs grown on AlGaInAs alloy lattice matched on InP.
